The role of a low pH intracellular compartment in the processing, storage, and secretion of ACTH and endorphin.
To determine whether a low pH intracellular "sorting" step is required to route peptides into secretory granules, the effects of pH altering drugs on the biosynthesis and secretion of peptides by AtT-20 mouse corticotrope tumor cells and rat intermediate pituitary cells were examined. Doses of each drug maintaining normal protein synthesis and cell morphology, while obliterating the intracellular pH gradients detected by acridine orange fluorescence, were experimentally determined. Regions of the cell rich in secretory granules were localized by immunocytochemistry and were found to coincide with organelles with a low internal pH. Biosynthetic labeling experiments were coupled with immunoprecipitation and sodium dodecyl sulfate polyacrylamide gel analyses to examine the biosynthesis and secretion of corticotropin (ACTH(1-39], alpha-melanotropin, ACTH(18-39), beta-endorphin, gamma-melanotropin, alpha-amidated joining peptide, and the NH2-terminal region of pro-ACTH/endorphin. Chloroquine (20-40 microM) and a mixture of NH4Cl and methylamine (2-5 mM each) dissipated pH gradients but had no effect on the synthetic rate of pro-ACTH/endorphin, the extent and rate of precursor processing to smaller peptides, the rate of basal secretion of the various peptides, or the extent to which secretion of each of the peptides could be stimulated by secretagogues. Monensin (0.1-1 microM) had no discernible effect on intracellular pH gradients yet totally blocked proteolytic processing of pro-ACTH/endorphin. Thus, a monensin-blockable step occurs in peptide processing, presumably in the trans Golgi region; however, a low pH chloroquine-sensitive sorting step is not required for processing or for routing peptides to a stable storage form which can be released in response to secretagogues.